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AIR WAR COLLEGE RESEARCH REPORT ABSTRACT

TITLE: Weapon System Warranties: Is the Air Force on Track?

AITItOR: Juan G. Mendez, Lieutenant Colonel, USAF

This thesis describes weapon system warranties and examines the

c,rporatt- Air Force approach to integrating warranties into the

atquisltion process. The paper is broadly focused on warranties within

the tramewerk of four issues. The issues are: (1) Congressional

int,,it; (2) the warranty as part of the acquisition process; (3) the

warrant!'s relationship to reliability and maintainability; and (4)

adainistration of warranties. The author briefly traces the history ot

warrinty law and compares the 1484 and 1985 warranty i.ws. Warraity

c(ncepts are discussed with examples of incentive and assurance

warranties. Contusion between commercial and military warranties is

shown to be a cause of misunderstanding within the Air Force. The paper

illustrates where assurance and incentive warranties are used and

establishes a linkage between warranties and reliability and

maintin.ability. Policy guidance is examined as a possible source of

confusion about warranties. The paper examines how the Air Force is

onanized to admitister warranties and looks at the adequacy of data

systems. The author finds generally poor understanding and confusion

about warranties in thc Air Force. Rcli~bility and maintainability are

round L,1 LUC ir-dpquately linked to warranties and administratively the

Air Force LS found in need of structural changes and completion of a

. r r n t v d A ra ml n-,~'!4 L t-L!"
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CHAPTER I

INTRODUCTION

The end of the Reagan era brings with it a period of fiscal

constraint, which is getting the attention of everyone in the Air Force

who manages a budget funded with federal dollars. The federal budget's

deficit growth has resulted in budget cuts that are being felt in every

area, especially the world of weapon system acquisition. This is

driving the Air Force acquisition and logistics communities to seek more

combat effectiveness for the weapon system dollar.

Since 1985 there has been extensive discussion of one of the

most controversial defense subjects to emerge in years: warranties.

Concern about the rapidly rising cost of weapon systems combined with

concern about reliability resulted in congressional action. Numerous

people in the Congress and Department of Defense (DOD), believed

warranties would improve reliability and control quality-related costs.

As a result, in 1985 Congrcss enacted legislation requiring inclusion ot

performance warranty provisions in production contracts.

The new law requires a cost benefit analysis to preclude wasting

money. Although it appears to be having some beneficial effects,

warranties as an integral part of acquisition is in its infancy.

Following passage of the 1985 law, the Air Force was given only two

months to integrate warranties into the acquisition process; however, at

this point there are still more questions than answers about how to

proceed. In an attempt to comply with the law, we have developed

warranty clauses for everything from a small "black box" to an entire
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aircraft, such as the r-15E. The Air Force is no;: raced with a large

group ot complex and fast moving acquisition programs which urgently

require warrant)' administration and we are not prepared to do it.

Several studies have been completed which focus on narrow

aspects of the warranty issue rather than the United States Air Force

(USAF) corporate approach. This study is broadly focused on the

warranty issue from USAF corporate perspective, examining the

Congressional mandate and the Air Force approach to warranties within

the framework of four specific issues. The issues are: (1)

Congressional intent; (2) the warranty as part of the acquisition

process; (3) the warranty's relationship to R&M; and (4) administration

ot warranties.



CRAPTER 11

BACKGROUND

The History of Warranty Law

The US military has a long tradition of warranting weapon

systems. It began in 1796 with a simple warranty on a purchase ot

cannons. (9:1) Today, the Defense Department spends billions of

taxpayer dollars on weapon systems. Warranties as an integral part ot

the acquisition process have emerged as part of a continuing defense

effort to exact wore combat capable and reliable products from defense

contractors. During the early 1970's the Air Force used an incentivized

approach called the Reliability Improvement Warranty (RIW) for the F-16

program. (7:6) During that time, the Assistant Secretary of Defense for

Administration and Logistics issued a memorandum entitled "Trial Use of

Warranties in the Acquisition Process For Electronic Subsystems." (4:1)

The RIW is one of a class of what the Air Force calls product

performance agreements (PPA's). The RIW provides incentives to the

contractor to achieve performance levels exceeding minimum contract

values. Typically, the PPA adds a distinct Identifiable cost to the

contract.

Although warranties have been used in industry for many years,

their use with military weapon systems has been very limited because ot

the more demanding environment associated with the way military weapon

systems are used and other factors such as technical risk. However,

prior to the 1960's, there was wide use of short-term agreements

covering latent manufacturing defects in "material and workmanship."
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During 19bl, then Deputy Secretary of Defense Frank Carlucci published i-

set of 31 "acquisition initiatives" some of which were targeted

specfic.illy at "supportability." Mr Carlucci's initiative 16 proposed

comr ictur incentives to improve reliability and support. (7:6) The Air

Force developed other warranty and product performance agreement

contract vehicles designed to induce contractors ultimately to produce

weapon systems, subsystems, and equipment with better reliability and

maintainability and/or with lower support costs. (4:1)

During 1981 Air Force Systems Command (AFSC) and Air Force

Logistic,, Command (AFLC) in a continuing effort to integrate contractor

guarantees* and product perfornance incentives into the acquisition

process, established the Product Performance Agreement Center (PPAC).

Its purpose is the creation of a repository for warranty data and a

sourcu ot assistance to Air Force acquisition activities in applying and

administering warranty and RIW contracts. (4:1)

In 1983 North Dakota U.S. Senator Mark Andrews asked, "If we can

get warranties on TV sets, washing machines, ant air conditioners, why

can't we get them when we buy tlhe machinery to protect our freedojm?"

Senator Andrews reasoned that warranties are a common-sense approach t

buying weapon systems. He did not expect his constituents to buy a

tractor or pick-up without a warranty, nor the government to buy a tank

or an airplane without one. Senator Andrews brought this philosophy to

detense procurement and in 1984 Congress enacted section 794 of the 19ci

*The words "warranty" and "guarantee" are used interchangeably in

the taxnnomy on warranties.
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DOD Appropriations Act (Public Law 98-212), wbich required the DOD to

c htain warranties in major weapon system production contracts. (9:3)

Two laws were passed in successive years, 1984 and 1985.

Fhe laws originally em~erged from "concern that weapon Systems

ofter ftijied to meet their military missions, were operationally

unreIi a bLe, had I ef ective and shoddy workmans hip , and could endanger the

lives of U.S. troops." (5:7-8) Congress felt warrinties would improve

reliaoility and quality of weapon systems by making, contractors mor,,

acco--int 3ble . The 1 1q84 law provoked strong criticism from DOD) and

industry officials who felt it was impractical and unworkable.

Warrant tes in the context of the 1984 law were thought to potent iiily bt-

more txV:,nsive because of the increased risk imposed on the cont ractor.

Congress responded to these concerns and in 1995 the law was replakcd b)

Sectioni 2403 of the 1985 DOD Authorization Act (Public Law 98-525),

wichi modiried the terms of the 1984 law. (5:8)

Warranty LawsCompar-ed

The 1984 law specified that funds could not be obligated or

expended to procur,- a weapon syste!I unlesb the contractor guaranteed

"that the s, ster and each ccmponent thereof were designed and

manufactured so as to conform to the Government's performance

requirements as specifically delineated in the production contract...,"

(5:8-9) and "that the system and each component tthereof , at the time

thtey are provided to tihe United States, are tree from all detects (in

materials and workmanship) which would cause the system to fail to

conturl-1 tO the government's performance requiremnents.'.. (5:9)
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Contract breaches obligated the contractor to "bear the cost of all work

promptly to repair or replace" the parts needed to meet the "required

performance re:quirements." Contractors not performing could be required

to pay for the parts procured from a different source. (5:9)

The 1985 law added Section 2403 to Title 10, United States Code,

which says that each prime contractor must guarantee that (1) "The item

provided under the contract will conform to the design and manufacturing

requirements specifically delineated in the production contract..."' (2)

"The item provided under the contract, at the time it is delivered to

the United States, will be free from all defects in materials and

workmanship;" and (3) "TV, item provided under the contract will conform

to the essential performance requirements of the item as specifically

delineated in the production contract .... " The law also provides

remedies to the Government if the above guarantees are breached; the

contractor will at the election of the Secretary of Defense, or as

otherwise provided by the contract:

"(A) Promptly take such corrective action as may be necessary to

correct the failure at no additional cost to the United States" or

"(B) Pay costs reasonably incurred by the United States in

taking such corrective action." (5:10)

6



TA8L1 I

53JtARY OF 195 WARRANTY LAW (l:2-4)

Factor Definition Description

Coverage Weapon systems Used in combat missions; unit cost is

greeter than $100 000, or total pro-
curement exceeds Ul0,0O0,O00.

Warrantor Prime contractor Party that enters into direct agree-

ment with U.S. to furnish part or all
of weapon system.

Warrant les Design and manufacturing Item meets structural and engineering
requirements plans and manufacturing particulars.

Defects in materials and Item is free from such defects at the
workmanship time it is delivered to the Government.

Essential performance Operating capabilities or maintenance
requirements and reliability characteristics of item

are necessary for fulfilling the mili-

tary requirements.

Exclusions FP, GFE, GFM (Government Items provided to the contractor by
furnished parts, equipment and the Government.
material)

Essential performance require- The first 1/10 uf the total production
ments for items not in mature quantity or the initial production
full-scale production quantity, whichever is less.

Waivers Necessary in the interest of Assistant Secretary of Defense or
rational defense; warranty not Assistant Secretary of the Military
cost-effective Department is lowest authority for

granting waiver; prior notification to
House and Senate committees required
for major weapnr system.

Remedies Contractor corrects failure at Other remedies may be specified; con-
no additional cost to U.S.; tract price may be reduced.
contractor pays for reasonable
costs for U.S. to correct

Tailoring Exclusions, limitations, and Specific details to be negotiated.
time duration

Dual-source procurements Relieve second source from guarantee-

ing essential performance requirements
for initial product delivered.

Extensions Extend coverage arid remedies as deemed
beneficis&.

A comparison of the two laws reveals that the primary difteren.i,

is in the area of what is referred to as essential peiformance

requirement-; (EPR's). The first two provisions of the 1985 law require
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guarantees that the weapon system or item will be built and delivered to

the United States according to the specifications delineated in the

contr~ict, and that there will he no defects in materials and

workmanship. The third provision is significantly different in that it

requires the weapon system meet specified performance criteria that have

b,en determined essential to the mission effectiveness of the weapon

system or unit.

Congressional Intent

The intent of Congress for the application of warranties appears

t, tjxtend well beyond the literal interpretation ot the wording of

section 2403* of the law. (9:6) For example, Subsection (f) states the

law applies to weapon systems in full-scale production, yet there is no

prohibition of warranting weapon systems not yet in full-scale

production and the law encourages those warranties by requiring a

Stretairv of Defense waiver for systems with no warranty that are not

in fuil-scale production. Subsection (g) states that warranties may be

used in more cases than required by the law and that remedies may be

m,)-, comprehensive. (9:6) Some aspects of the law's definitions and

requirements exceed commonly accepted use of commercial warranties and

ignore the lessons the services have already learned in dealing with

warranties. (9:6) For example, the services had learned that simple and

explicit contractor r-cmedies and incentives contributed to effective

warranties; however, many warranties prescribed complex remedies which,

*A complete copy ot Title 10, Section 2403, of the United States

Code is included in the Appendix.
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(tended to pose more risk than the contractor was willing to accept.

4 (6:61)

The intent of the tongress waq further amplitied in a genate

Appropri:itions Cummittee report which describes the basic purpose ot th,

law in terms ot dissatisfaction with the reliability of US weapon

systems. The report published in part in a General Accounting Office

(GAO) audit on Department of Defense (DOD) warranties, highlights the

committe 's concern that Congress has been preoccupied with appropriating

funds to correct defective and shoddy workmanship in weapons systems.

tIt further states that tax dollars should not be expended for military

weapons that are operationally unreliable, do not meet the military

mission, task and threat, and may imperil the lives ot troops on the

front lines of defense, It is the committee's belief that Congress must

demand that those weapons work as intended. (5:38)

The Congress, distraught with weapon systems which did not work

or hold up well after delivery, clearly intended to motivate the

contractor to produce a quality product with reliability which assured

agreed upon performance in the field. They wanted more combat ettective

weapon systems and in the same sense they did not want to continue

paying defense contractors to modify or repair a weapon system that had

been bought and paid for, but did not do what it was supposed to do.

Congress specified warranties apply to combat weapon systems

costing more than $100,000 each, or more than $10,000,000 total

procurement cost, They specifically excluded commercial items sold In

large quantities to the public. Next, Congress specified the "prime

9



c~~ot , tr"r bt hcLd responsible and accountable tor the contract

provi ions . Congress specified weapon systems be built exactly in

dk( ordance with o,reed to engineering plans with pre(ise control and

quality assurances. as to materials, measurements, tolerances and product

tests. Finally, Congress intended that the weapon system execute

reliable technical performance and that it be maintainable to an extent

which does not impair military mission. (9:4)
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CHAPTiR III

THE WUPON SYSTEM WARRANTY

Warranty, Concepts

'Warranties within the framework of the weapon system acquisition

today tall within two concepts, "assurance warranties" and "incentive

warranties." Tile "assurance warranty" is used when the intent is to

assure that minimum design, quality and performance criteria are met.

In assurance warranties, the Government is seeking only minimum contract

Specifications, and, therefore, the contract does not provide incentives

to the cuntractor for improved performance. However, the "assurance

warranty," which is now mandated by 10 USC 2403, invokes penalties for

the contractor on failure to meet contract specifications. This is in

stark contrast to the de facto penalty the Government paid when, prior

to the law, a weapon system did not meet contract specifications.

The "incentive warranty" is not mandated by law and provides the

contractor incentives to exceed minimum contract specifications for

design, quality or performance. Incentive warranties are struztured so

tliat risks of failing to achieve minimum criteria, combined with the

improved profit potential for exceeding minimums, will motivate

contractors to work toward exceeding minimum values. (1:3-2)

The distinction between assurance and incentive warranties is

exemplified in the following example. A hypothetical warranted

equipment item has a required fielded Mean Time Between Failure (MTBF)

of 1000 hours and is expected to operate a total of 200,000 hours during

the warranty period. Therefore, to satisfy the warranty requirement, we
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s! the expected number of failures is 200,00011,000 which equals 200,

i.e., the item must operate for a total of 200,000 hours with a MTBF o1

1000 hours and not more than Z0 failures.

To illustrate the concept of the "assurance warranty," we state

the terms of the contract so that all failures exceeding 200 which occur

during the warranty period must be repaired by the contractor at no

additional cost to the Government. (1:3-2) In addition, the EPR of a

1000 hour MTBF must be met or the contractor incurs a penalty which may

involve repair, replacement, or redesign and retrofit, at no additional

,,st to the Government. In this example, the contractor does not

re,.lize a profit margin increase by exceeding a 1000 hour MTBF. (1;3-2)

lie LOUld, however, increase his profit by reducing the repairs he makes

under the contract.

tn our second example, the contractor of the same equipment is

to provide depot repair service at fixed contract priced over the period

o1 t,,. warranty. (in both examples the warranty period is the same.)

The contractor recognizes the fixed price means if lie can reduce

failurcb he will increase profit by having fewer repairs to make. This

motivates the contractor to invest in design, production, and quality

asuranc,, to reduce the number of future failures. (1:3-2) This type oi

warranty is called a reliability improvement warranty (RIW) because of

its incenrivizing features. There is some point beyond which the

contractor may not wish to go in seeking improvements because of the

risk associated with the extra expense and the attendant diminishing

returns.

12
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S , I ' I I I I I I I

1000-X 1000

Achieved MTBF

Figure I
Contractor Profit - Assurance Versus Incentitv Warranty (1:3-3)

Figure I depicts the relationship between profit and level of

MTBF achieved. The contractor will lose profit with both assurance and

incentive warranties if MTBF is less than 1000 where X represents the

decrease in MTBF from 1000 hours "covered" by the warritnty pro[it/rlsk

dollars in the contract pric',. Conversely, Lhe contractor will increaso

prfit with the incentive warranty if he exceeds the 1000 hour MTBF.

The contractor can make no more than the expected profit with the

assurance warranty whereas he can theoretically make substantial

additional profit in the incentive warranty. The only costs he would

incur with MTBF well above minimum values, are those associated with

warranty administration. Table 2 provides additional clarification ot

the differences between assurance and incentive warrantLes.
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TABLE 2

COMPARISON Of ASSURANCF AND INCENTIVE TYPES OF WARRANTIES (1:3-4)

Factor Assurance Warranty Incentive Warranty

Bbsic Intent Meet minimum performance Exceed minimum levels.
and R&M Levels.

Warranty Price Expected to be minimal, May be significant, up to 7
from 0 up to I or 2 or 8 percent per year of
percent per year of hardware price.
hardware price.

Warranty Limited -- generally Can be extensive -- 3 or
Duration 1 year or less. more years.

Technology Warranted item is well Warranted item pushes SOA,
Factors within state of the art ao there is need to protect

(SOA), or SOA is so against failure and there
severely "pushed" that is opportunity for growth.
only limited warranty
protection is realistic.

Cnntractor Contractor has limited Contractor has significant
opportunity to control opportunity to control and
and improve performance improve performance.
prior to and during
warranty.

Competition Should not reduce May signifci..Liy reduce
future competitive competitive climate.
climate.

Administration Generally not a severe May require complex
burden. orocedures.

Warranties Defined

A military warranty as defined by the Federal Acquisition

Regiulation (FAR) subpart 46.701 is "a promise or affirmation given by a

contraictor to the government regarding the nature, usefulness, or

condition of the supplies or performance of services furnished under

con trct.." (6: 30) This definition is both broad and vague and

consequently is of little use in understanding military warranties.

During the research tor this paper, the author found a disturbing lack

of consensus among knowledgeable people on just what is represented by a

14



military warranty. Frequently people who were involved with the weapon

system and in some cases the administration of warranties had an

incomplete or hazy understanding of the warranty process. (6:5) A 1987

Rand study found workers and offictals involved in warranties did not

agree on objectives of warraaties, how Incentives of warranties were

supposed to work, or on criteria for the ultimate evaluation of warranty

or program performance. (6:5)

There appear to be several reasons for thib. Clear concise

guidance is not yet available at all levels. Equally important is that

people involved with the warranty process du not communicate elfectively

on the subect ot warranties. This is due both to .issoctation with

commercial warranties and vague definitions which result in differing

interpretations of what a military warranty represents. We should

therefore clarify both points, beginning with the distinction between

commercial and military warranties and subsequently expanding the

general definition of a warranty.

Although the Air Force buys some products which, like commercial

products, have very low risk, the majority of military weapon systems are

complex and involve much higher levels of risk. While low-risk systems

may be well suited to commercial warranties, the higher risk systems are

incompatible with commercial warranties for the following reasons:

1) Complex systems with attendant higher levels of risk mu;.-

have warranties specifically tailored to the weapon system to account

for the way the military uses the system. This tailoring involves

15



contractual lnguage which differs from that found in commercial

warrallL it'S

2) The acquisit'on of major military weapon systems involves

tight DOD service control and supervision over product development. The

Ct1ntr.h tor therefore is often not in a position to assume full

responsibility for Lhe design.

3) The fundamental organization of the Air Force acquisition

sysLem results in weapon system production start occurring before R&M

( w xrranty) testing and validation can be completed. (6:3)

The purpose of a commercial warranty is to limit the seller's

obligations to the buyer rather than protect the buyer* as such, these

warrantio are narrowly focused on specific terms. The most important

conditions of the warranty are established by the seller and are not

neotlatod with the buyer as is done with military warrantie.s. The

autonomy of the manufacturer in commercial endeavors contrasts sharply

with a defense acquisition in which government engineers establish

des;ign parameters, life expectancy requirements, technical performance,

and reliability requirements. (9:11) In those cases where the design

scifications, technical performance, or reliability criteria have not

been proven in previously built systems, risk is introduced as a

finction of unctrtainty. (9:11) Therein lie the major differences

between Lhe cotamncnrcial and military warranty environments.

rre degrce of risk associated with a weapon system acquisition

is a function of th. level of technology involved, the urgency of the

prodution schedule, and the level of performance being sought. Risk is

16



an inherent part of weapon system a~quisition which can be minimitzd,

but not eliminated, with good sadagqment. The warranty transtrs risk

from the Government to the prime contractor. The transfer or sharing of

risk is a fundamental characteristi4 of warranties. (6:19) Th warranty

clearly is not undertaken without risk to both the government and tlke

contractor. This risk can be mitigated by appropriate acquisition phase

activities which must include precile tailoring of warranty contractual

language. (1:3-14) A 1986 ARINC study showed that when the warranty was

well planned and integrated ifito the weapon system acquisition, there

was no Instance where the warranty seriously disrupted system

deployment or threatened the reliability of the contractor. Therufore,

it is clear that despite some problems, there is ample evidence that

workable warranties can be obtained which benefit both the Goverilment

and the contractor. The Government takes the position that the pnaty

or incentive features of the warranty will ensure product performance

requirements are met, while the contractor believes the warranty money

paid will be retained as profit. (1:3-14)

In the presence of sound pricing strategies, good quality and

performance can yield a positive outcome fur both parties. A

constructive coalition between the Government and the contractor is

needed. This "win-win" strategy is achievable in the absence of

unacceptable risk, which experience has proven would flaw the

acquisition strategy with or without the warranty. The risk associated

with the warranty process can be minimized by including the warranty as

a part of the total acquisition strategy. Criteria for selecting the

17



ajpropriate torm of ;Arranty (assurance, incentive or combination) must

b, developed and the acquisition strategy must address the elements ol

risk. The Air Force Product Performance Agreement Ceoter currently has

a computer-based decision support system which is well suited to this

and uther aspects of warranty development. Finally, a warranty cost

bcne:it inalysis must be performed. (1:3-14) Tables 3 and 4 list

pos,ihl, risks involved and recommendations for developing warranties.

TABLE 3

WARRANTY R1SKS

factor Risk

rharacteristic The "wrong" characteristic may be selected, thereby
Addressed Under focting effort incorrectly.

F' r 0: rt
prj" O- It is difficult to estimate expected field perform-

ance, which is a basic measure for realistic pricing.

Operatunal factors Field stresses may be difficult to estimate, because
of many unforeseen circumstances.

f-elt-.ufficiency Contractor repair, if part of the warranty, can
reduce military self-sufficiency for wartime-
critical items.

kquipment Desiqn Contractor may design equipment more suitable for
meeting the warranty commitment then for meeting the
military maintenance environment.

Irar-sition If required, transition from contractor maintenance
to military maintenance can introduce serious
administrative and logistics problems.

Administrative Procurement and logistics procedures may have to
Complexity be developed to implement the warranty effectively.

18



TAFRE 4

RECOMMENDATIONS FOR 60A ANTY DEVELOPMENI

Do involve the contractor, user, +paort agency, Defense Contract
Adr,.nistration Services (DCAS), and other affected functional element
in .he planning process.

Do onsider life-cycle cost a one masure for evaluating warranty
alternat ives.

Do simplify time measurement, tereuiration, and price adjustment to the
maximum extent possible.

Do check and double-check to ensure that concepts, terms, and
corditions fire clearly and fully understood.

Do structure terms and conditions bo be consistent with operations and
support procedures.

Do develop adequate back-up approachee if the warranty cannot be
negotiated or implemented.

Don' t

,oon
' 

commit the cont-sctor to warrant elements be)ond its reasonable
control.

Don't dilute the fixej-price essence of a warranty easentially to a
time-and-materials c.ntract.

Clearly from tie above discussion there are differences in

commeruial and milttary warranties which must nmt be contused.

Primarily, the environment surrounding the ommeryial product

deveiopment manufacturing and market process provides the seller with

autonomy which does not exist in most military acquisitions. The

products developed for the general public are generally much less

complex and the seller has more control over what will be warranted. hn

specific cases the military has exacerbated the complexity problem by

adding technical requirements which have marginal value to military

capability kgoldplating), but which significantly Increase cost and
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rt1 k. Finally, the risk involved in a weapoa system acquisi ion must b,

mutniged through precise tailoring of contLactual language speific Lu

the sysLem in question.

The remaining issue in the detinition of the military warranty

cnherqs the vague way in which it is defined by the tAR subpart 40.701.
I

An alternative definition is proposed which brings much clearer meaning

to t, term warranty.

A ,ntract between the Government and the prime contr;.ctor which
specifies the characteristics warrantcd, the period of coveragc,
responsibilities of the Government and the prime contractor, the
remedies available to the Government should the product fail to meet
contract provisions and incentives (if any) to the contractor should
the product exceed contract provisions. The contract should also
pecity claim procedures and such provisions as ost arrangements

tor spares, and transportation. (9:3)

A genueral definition similar to the one above could help promote b-tt,,r

understanding and better communication for people involved in tie

warr.cL ' piocess.

Warranties: A Part of the Acquisition Process

Appraising warranties is a complex undertaking at best. The

wide arioty ot warran-y applications, conditions and operational

cirumstLnccs require very specific tailoring of each warranty to the

we Lp(,n system. Warranties are perhaps best understood by distinguishiig

b. t en toe dift erent types of warranties in the context ot the

acquisition cycle. Additionally, since warranties bring both advantacs

and disadvantages to the acquisition process, they are more clear ly

underto,,d when presented in light of their contribution to a variety ,t

weapon systems. Figure 2 provides one useful framework for appraising

mil itary warranties.
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MILITARY WARRANTIESJ

SPECIFICATION PERFORMANCE

WARRANTIES WARRANTIES

DESICN MATERIALS AVAILABILITY FUNCTIONAL

AND AND PERFORMANCE PERFORMANCE
MANLFACTURE WORKMANSHI P

Figure 2
Depiction ot Military Warranties (b:l1)

Military warranties as shown in Figure 2 can be viewed as

specifics tion (r pert urmance guarantees. The 1985 law requircs th

contractcr to design and build the weapon system according to the

specifications in the production contract. These. specifications arte

broken nut inte two specific areas, first design and manutacturing and

second materials and workmanship. Specitications warranties are an

alternative method f ,r accomplishing the functions of the

"correction-ot-defects" (COD) ( lause and the "Standard inspection"

clause found in most government contracts. (6:32) Their use as a

warranty however, is not entirely duplicitous; they serve to supplement

such clauses when they define the time limit for discovering detects and

reducQ the inspection rcqoirnments now periermed by the Government.

6:32) The key chlaracterit;tic at) a specification warranty lies In its
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c-Qntributlon to tactity of mt-;sur,-,Inkt and/,)r veritication. Design and

mf.Ht lturing requirenents can usually be verified by a one-time process

ci l-i tt d early in product iii with peridic quality audit.; to follow.

Ttr. wirrAnty against defects in materials and workmanship is directed at

,,trolling "latent detects" by specifying a discovery period which

ottein runs the durotion of tile warranty on "essential performance

roJuiroments." (1:2-4) Both types ot specification guarantees have

hist,,ricilly been provided for through itandard contractual clauses

Ut hr than warranty clauses.

The performance warranty mandat ,d by the 1985 law potentially

olt,.t t', gratest liprovement I - ap ,'l system acquisition. The

,,rl rmltce warrant y provides an assuraoice to the Government that the

w, :i" s et m will provide spt.cit ied lee Is of performance whi le the

syst,-m I In urdinary use. (6:3-, The term "ordinary use"

diu I,,rt-tiates a pertormance warr inty Irom other forna ot acquisition

C,,it r,o r. (6:32) Moreover, this is the area of weapon system

a, qui;it ion most attected by the 1985 ongressional warranty mandate.

Tic icr1 ,r;nanct warranty aims at the heart of the warranty issue, the

,V.1flt i. perlormance requirements (EPR's) which consist of the

oc)r.ithi , capabilities and maintenane and reliability characteristics

1A tli, w4a.pon systt,m. These EPR's are specifically linked to the

s',tem's capability t,, periorm its military mi!;sion as determined by th',

(i( rct try )I ()Ift'ntt. The "performance" clause represents a major

cilint:, in icquis iion approach by oxtending the contractor's liability
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int,) the ar,,na of pertormance, including reliability and maintainability

( &. ). (1:2-5)

Tradi i,,ni l al-pr,.rchi to acqui.,ition have always included cost,

scredale ro h ri.ir:airce as the major determinants of success or failure

r a j3r weip ,n a,.'stem program. The inclusion of R&M on a co-eqtlal

is i,,w apprroach which locuses on a category of

pcrfcrnan e not .ri,,us ly considered worth pursuing. Three

dtv,', pnents .mev,, ittrtd this view. The first is the rising cost ,t

, ',,, -,t ems, tic second is the need for a reliable and maintainable

k FCf . t ,ective) worpim syst,-n cost notwithstanding, and the third i

te. ii ,i i ,dvmnocs in computer-aided design .ond manufacturing wi:iChi

mare impruv,.d R&>i :( hiev;ible.

iht, pcc irmince warrant,' tocuses on the EPRs of tile tie'(id

we.i,,n system. ;;!lik. specitication warranties, pertormnance warraLties

ar,. enandited only in "mature production lots." tihat is, those produced

after the first )e-tenth ,t thW total production or ifter the initi,,l

pr duct in quart it ',, whichever is less. The aspect of the perforimanc

war ranty t nat is si ini lar to the specification warranty and that is

"pierat iuna I ,r I unk i,,n performance ," which like ,pecificat ion

charicteristics, can typically be validated during such events as

development tests, initial operational tests, ,r accepmtance tests upon

delivery. This leaves only the R&M characteristics ot the weapon system

whi-h j innot h(' v.lid Itt d in the early stagt., ot pr,,duction. it is

precisely these ciaracteristica upon which performance warranties

mandated in the 1 18 law may have the most signit i(111t impact.
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Funct iona I pert ormance , which can typica II y be validated during

dc.vt[,pcnt tests, or other vatidatin i tests at or before delivery, dc,'

n'it bet, Ie it equa I I y t rom warrant its because such per urinance 1Lab

t-,pically been cov,.red in other kind. ol contractual language.

Reli.ibiLity and MAintainability are -nique in that both reliability and

maintainability bear a relationship to combat eftectiveness which can

only be valdidated whiile the wtapon sy tem Is I elded and operated under

-outine military conditions involving Air Force organic (Air Force "Blue

Suit" Personnel) support systems rath, r than contractor support. A

stud, performed by the Rand Corporati, n indicated warrainties are

possibly the onlY method for ensuring the contractr meets the R&M

specifications o1 the contract. (6:33) This condition exists in

contrast to interim contractor support (ICS) which is often used during

th,.e early phases of production (and occasionally much longer) to support

ti~e weapon system until the Air Force has enough trained and experienced

personnel to support the new system organic.illy.

There are several e:,Amples of successful Air Force warranty

appr oaches already on record. Two of the better examples are presented

by the F-16 R1W and the C-17 reliability and maintainability

domonst rat ion. ( 3:2) Bot h theSe weapons sys tem ha.v warrant es whi, ii

are specific and carefully thought out for the bene it of gy,v,_.rimen.

The warranty concepts are integrated into the wieap?,on ystem program

st rate gy'.

The C-17 program includes a requirement for demonstratluns Ai

system reliability and maintainability after delivery. (3:5) Among Lhe
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more innovative aspects of the C-17 warranty is the requirement for the

Initial Operation Capability (IOC) complement of production aircraft to

meet pre-defincd performance criteria during an Operational Readiness

Evaluation (ORE) conducted soon after delivery of the initial complement

of aircraft. (3:5)

A study of Reliability Improvement Warranties completed at the

Air Force Acquisition Logistics Center (AFALC) assessed eight programs

which used the RiW.

The eight programs are listed below:

Klystrun Electrun Tube Sep 75 - Sep 79

A.N/ARN 118 TACAN Dec 75 - Apr 82
AVU - bC/A Airspeed Indicator Apr 76 - Apr 81

Omega Navigation System Apr 76 - Nov 82

Carousel Inertial Navigation System (INS) Apr 77 - Apr 81

F-16 Avionics Jan 79 - Jan 83

A-10 Inertial Navigation Unit (INU) Dec 0 - Dec 85
ALCM Inertial Navigation Element (INE) Nov 81 - Nov 86

Five of the eight programs were assessed as moderately cost

etfective based iii inalysis of all available data. In this study and

others, the F-16 RIW is consistently cited as an eftective and

successful warranty code. The non-cost effective programs were the

Klystron Electron Tube, Omega Navigation System and the Airspeed

Indicator. The benefits included temporary transfer of risk to the

production contractor(s) for fielded reliability of the equipment,

deferred Government investment in maintenance resources, and better R&M

than could have been achieved without such a wairanty. All eight

programs were plagued with management and administration problems which

require correction. Typically, warranties were voided by using

organizations through poor knowledge and ineffective communication.
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S. 'Pt -, lly this Was mmi fested in what should have been no-cost

'I I-. II,, , r ln ',. iruosa Is (ECPs) erroneously charged against the

S , - n (I Ihit icincies (COD) clause, inadequate provisions for

, v, nil-vri ied tai 1tures, and configuration control problems

it A with large numbers of design changes. Administration

pt Li. w.rk, sihown to reduce the effectiveness of the RIW in each ot

Owe i,),t progr.jis examined. (11:3-5) Clearly the problems associated

with m.ny.ng ind administering warranties have detracted from their

,l(,c vsii,,s as :1 tool for improving the acquisition process and

til ii t , th combat effectiveness of weapon systems.

Warranties: Linking R&M to
Com-bat Effective Weapon Systems

'I ritary wrrinttos in general and more specifically performanc

.iiilro, ,) warrant ie; have a definite relationship to R&M and thereforc.

Li, tnh;t eftective weap-a .ystems. This paper gives exceptional weight

t, tl, '.nrgistIc rub ol warranties linking R&M to an acquisition

pri,, ', ,tiud it reliable combat effective weapon systems for optimum

Relability drives how long a system will operate without repair

whi 1,, iaintainal ility rkutlects the speed and ease of returning the

sytri t, operational Status - the combination R&M translates into

ii r-.ued combat ef ectiveness or warfighting capability at lower cost

,nd r(,,i , maid. In Ihe past when compared with coS t, schedu I,, ind

op,rt i ,ii I ( f un ti, ini I) pert urmance, R&M considerat ions have been gi vcn

ai-rI i.ri,.rities. In the words of General Larry Welch, Chief of Staff,

(;(\j;, "it's past time now to correct that sititation." (8) Reliability
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and maintainability have risen to rosinence in the acquisition process

and now stand as the highest ranki g factor among the traditlotial ,oNt,

scht.dule and performance paraMeLer . (8) Performinco warrantiet

according to Rand appear best suiti to assure R&M goals are LL ior n.w

weapon systems. (6:67) The Air Foice acquisition system has typIcally

been successful in achieving acceptable levels of functional perturmance

through standard inspection and testing contract clauses. Howt-v.r , R&M

has frequently failed to meet expectations and left the Air Forte with

only expensive alternatives to attain acceptable R&M levels. General

Welch's comments reflect Air Force recognition and acceptance that

combat effectiveness can be maximized only when the proper balanc', has

been achieved between functiotial performance and R&M. Flht rulationshiil

between functional performance, R&M (availability),* and comibat

effectiveness is shown in a 1987 Rand study on warrantics. In Fkgur,.

below, devised by Rand, the vertical dimension represents a ineasur, it

functional performance for a hypothetical weapon; and the horizunt.tl

dimension represents some composite measure o its avil,bility (k&M).

Both types of performance contribute to the combat ettect vent.s, oh tiht-

weapon system, and each can be traded off to some extent tgainst the

other. For example, an attack aircraft needs both speed and

availability to be effective, and the lack of speed on a particular ty|-.

of aircraft can be offset at least somewhat by increased reliability ,r

*The term R&M, meaning reliability and maintainability, Is olte,
usud interchangeably with availability. For purposes of discussimi R&M
constitutes a major part of availability because a weapon which is both
highly reliable and maintainable wi~l be available tor use.
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inaintainability, which enables more aircraft to be in combat at a given

lin- Similarly, to be effective, ICBMs require both accuracy and

i1va Ilah iIi ty (R&M).

/Increased
ombat
effectiveness

S x E3

v Et1

0 BB

A' Availability

Figure 3
Tradeoffs Between Functional Performance and Availability

(R&M) in a Hypothetical Weapon (6:69)

rhe curves E, E 2'and E 31in Figure 3 represent increasing

lspvet' oC combat effectiveness at different combinations of functional

p-!rf.,rmance and availability. The BB line represents the cost

t,)I1traicit for the weapon; only combinations of functional performance

(F) aind svailability (A) on or to the left of this line are permisqible

wit h in cost . The point at F* and A* then represents the highest level

ot comb~at effectiveness available within the cost constraints. (6:7)

Typically cost, schedule, and functional performance reflect

re~ality to th-- program manager and hence have historically been the
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bench marks of success. Recent thiaking which has made K&M co-equal

with finctional performance 1 a a1hred the balance of these cliteria.

This ts because experience h4s show that the most advano'ed fu ctn. InlI

performance cannot compensate for or R&M. Let us imagine for ex.mplt e

a hypothetical weapon system iwhich s so unreliable it require$ 50

percent more of them to do the mission. Similarly, imagine maintenance

time (down time) ot 50 percent greater than was expected to produce

enough weapon systems to perform the mission. In both cabeb required

availability can only be achieved through extraordinary measures which

involve exceptional expense, such as more weapon systems or mo[,'

manpower and spares. At this point It becomes clear that poor R&M ota

outweigh any high-tech advantages which produce ev,,n the most

exceptional levels of functional performance. Conversely, as R&M .,-.

improved we need fewer weapons and less expensive resources to achi eve

desir,-d availability, and with it combat eftect veie.ti.

Because of the exceptional importance of K&M to the ,tC(qutsit ,it

of new weapon systems and the modification ot old weapon syhLVms,

warranties should be structured to reinforce the eftorL underway if)

integrate R&M totally into the weapon system acquisition pruos. III

the words of General Welch, "the future operatLtonal eltectiveness ut AII

weapon systems will be strongly driven by how well we integrate

Reliability and Maintainability into the design prucess." The

"performance warranty" provides the acquisition and logistics

communities with a statutory tool to leverage R&M provisions through

constructive contractual language. The process of developing the



si-c ilic ot w~ii ranty language is very Complex and Involves many

1p1ayers. The process is beyond the scope of this paper but is covered

fit detia I in the Warranty Handbook listed as reference 1 to this paper.

Tlstate of the art technolog'y which exists today has provided the

tu'lhnicoil basis for significant R&M improvements as targets or goals for

diivi-h-piny' military warranty clauses of weapon system contracts.

Example-; of this technology are abundant in today's high-

t4± oQ'[,gv Air Forco. The F-16 uses over 260 technical orders which are

1(1n, ctimbersomo, and slow to use at best. (8) An automated system is

tintler dt-velopnent which would t,; the technician's job by facilitating

ta,;t'r, -,isier access tn the technical data required to repair the

aircratt. (8) The time and money savings translates to improved main-

taliability and increased combat effectiveness. A similar technical data

ruieren~e requirement Is easily within the scope of contractual warranty

loiiguago tinder maintainability provisions. Similarly, Lte F-16 engine

requIr's in oil servicing cart and two people to service oil in a critical

and 'ur',r pronc time and manipower intensive operation. (8) A small error

In oil servicing can induce a malfunction requiring an engine change.

Futurp~ lighter aircraft design should assure a less critical oil level

rr'quuf rerliiit , and routine maintenance which can be performed quickly by

one lwrson With little or no servicing equipment. Performance (R&M)

warruintv cIauses are ideal for such requirements. To perform meinte-

nAncv tun t he F-16 woapon stores panel, 45 minutes are required just to

gaiii access to the panel. Increasing the length of a single wire bundle

wotild have reduced the job to five sinutes. (8) Clearly, although this



is a design problem, the maititainablity is affected and properly

structured warranty language (redeeLga or maintainability clau~e) would

put the responsibility on the contrrctor to correct this. The -10

bore-sighting procedure (reqired t establish weapons delivery atcurnky)

requlre.d two people using special tjols and equipment truin six to eight

hours. This situation is exacerbatid by the requirement to use a tvch-

nician with "long thin arms" to reach the nearly inatcessible equlipnenit

The ettect ot this poor design in a combat environment lb

obvious. There are virtually limitless examples ot such d.sign

incoM'PaJLibilities. Warranty provisions enforcing K&M Ie,ktures (50 how.

a po',itive effect on many ot the problem areas which prompted the, Ali

Force to seek better R&M through such concepts as the, RIW and ulthimtt.lY

prompted Congress to pass assurance warranty legisl;ation. In tudiy's

increasingly austere environment, turnaround time, alert requirem.nits,

fewer total systems, multiple sortie requirements and cost prohibit

difficult to maintain or unreliable systems. (8) Perlor',n

warranties, if developed as part of a total acuisition Htrdtegy, haw.

the potential for increasing the combat effectiveness of the hewer

weapon systems that will be fielded in the future.

Unlike defects in material and workmanship, availability (k&M)

characteristics of a weapon system typically are not fully demonstra hIc

during the development process. Aspects of R&M which are analytitolly

derived without thorough testing may turn it to be significantly in

error thus creating a situation whetein the contractor is judged not to

have met contract specifications. 4n example of the effect of this pro-



pro,,;s i-, evident in the Navy's F-[4 aircraft which uses a radar

.pe, it id at l600 hours mean time btween failure (MTBF). The actual

91BF .V,' iieved was 94 tlying hiours. 7:5) Acquisition programs

I r,,i-uit ly lack .ufIicient tisme for complete demonstration of Z&M

(.rht-,tt.ristics. Moreover, fese M ats often demonstrate inherent R&M

under "ideal" conditions or using iiterim contractor support (ICS) under

the wiL it ul eye ot the contractor rather than typical field condit ions.

(7:.) F,,. C-17 warranty is structuted to preclude this by evaluating

kcy R&M provisions during an Operational Readiness Exercise (ORE) using

Air i,, , organic support.

the spaecifics ot the warranty include:

(a) a wairranty of contractual specification conformation, design
int.gration, and material and workmanship; (b) a warranty of f leet
re.liability, maintainability, and availability; (c) a warranty for
tie installation of parts; and (d) a warranty of design information.

The remedies for the (a) and (b) warranty clauses include
viectlon, repair, rework, replacement, or redesign; for (b) in

pVirti, ular 0,1s4 includes changes in the design and production
pr(edures tor all aircraft in production or still to be produced
and retrofit ol. those (up to 16) already delivered; for (c) it
includes reinstallation and the assumption of the parts vendor's
warrainty; and tor (d) the correction of the information and the

ri-pair, rework, or replacement of any damage it caused.
Defects must be discovered no later than 180 days after initial

operational capability, which is defined as the delivery of 12
pruduction-cornfigured aircraft and their supporting equipment and
data. The basis for the incentive fee for availability,
rit.l.bllity, and maintainability achievement will be a highly

striit'red 30-day mini-squadron evaluation that is scheduled to takc
plam. in the early 1990s. (6:72)

Tho relative-ly short time since the 1985 law has not been

adquat to assess the acquisitions brought on board under its

provisions. Table 5 lists selected systems warranted under the 1985

law. (bt: " )
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TABLE 5

CHARACTERISTICS OF SELECTED 19B5 LAW WAHRANTIES (6:6)

Type of Wairjirty

Pert orman'e

Specifi- Avail- Reli- Maintain t(n'

Timinij and System cation ability ability aIlIjty ti,,-,jily

Signed before FSD
SINC()APS airborne radio F

Initial Production
F 100 engine (F-15/F-16) F $
Avionirs & electronics
NAVSTAR user equipment FI
STD PA INU F U D
STD and F-15 RLG INU F t [),L
SCPS-2 protection system F
SCDAC air data computer F

MX Peacekeeper ICBM
Support equipment F 1)
Opq support equipment F I

Follow-o Production

F-15 (1985 buy) F

TR-1/U-2R aircraft F
ArM-6D Maverick missile , "
MHO 196 9

FWWS update F
MX Peacekeeper ICBM

Third-generation gyro F D
Stage : and FTOS F I
Stage III F E,D
Ordnance initiation system F 0

D the contractor performs depot maintenance and usually incurb some penaltv (muney (it
the provision of spares) if turnaround time targets are tot achieved.

E Engineering redeaqn (often inr,iding reproduction, reinatallation, and the
provision oF interim spart-s) is required if targeted performance oir toot arirved.

F Specification warranty (now required by law) (fix or replace).
$ A bonus or penalty, dependent on performpnce.

Initial assessments are generally positivw, exlpr, s.,Lnog ()ptuliii

for the potential of assurance warranties to make signiticant

contribut ions to the combat eflectiveness ol tuture major weailro system

acquisitions; there are, however, some important ,ncerns. New Wai r.rinl lti-

arc generally more lengthy. Engines and certain other items which miIV
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bke pr-ired in annual lots have contracts which are similar to but

r h,n thos. writ ten before the 1985 law. (6:57) Functlonal

pckIJ, l'cic.\ and .vaj lability (R&M) appear to be cov(,',,d under cte samv

i I iat Lons and "essential performance reqiiremniEts" (EPRs) appoar t

bh' bur ied in m.ijo r sections of documents. (6:.,7) Both Rand and the' GAO

ui, tt; warrant ies have been written which are cot explicit on

rent'di,-s. (6:58)(5:30) Pre-1985 warranties were typically written in

sigoili tit d tai1 which enabled both the Government and the contractor

t, knew what was expected ii objectives were not achieved. Some new,,r

warrant is ar
t
, more general, leaving perhaps too much roo, for

intIpri~re,it iOu. (6:6U)

It is clear tnat assurance warranti-s have the potential to

ilnpr , .'mbat .- fecLLvciiess in our weapon system it pruperly

inte,.ill into the acqiulsition process. Warranti,-s used to enforct'

RH6 o:. bring better weapon systems to the Air Force. The Air Force is

3till in Ihe early stages of learning how best to employ warranties, and

borroewi 1b froe tin' wo+rds of[ General We ich, it is time now to do

-o"Ithring about that.
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CHAPTER IV

WARRANTY ADMINISTRATION

Air Force Formal Guidance

Since the Congress passed 10 USC Sect to 2.+03, the Air Forc e hiti

been working to prepare the formal written gt idance needvd totli ott.r.itt

warrallLit-S into the acquisition process. When the law was passe." 
.s a

part, of the Defense Procurement Reform Act of 1985, the Air Force wa-i

al ready in the warranty business and had established the Product

Performaince Agreement Center (PPAC) to serve as a loc,tl point tot

warrantv-related activities. In February 1985 PPAC pllbliSldtd the

Product Pertormance Agreement Decision Support tLandbook, dvst gied

assist the, analyst by providing a framework for s le, t no., analyzhi,, ald

strucuring prodoct performance agreements. ( 11:i) Whil Ie thIs

publiat in is thorough, it is intended tor use prim,trily by tht-

contract analyst During April 1986, Iteadquarters Air Force ptiblistlid

the Warranty Administration P lan to establish a sy: vt em tor atikliti 1 i',i1

and logistic organizat ion to track and administer warrant i us I ,r t ,.idt.d

systems. (4:1) The guidance provided in this plan wa; ext ept ional lv

general and vague in many areas ref lecting ,rimari ly lit- Air torik. 's

lack t~t knowledge and in experience with thre new assurance warrant l'e..

On 20 October 1987, Headquarters Air Force SAF/AQC distributd a prfit,.d

draft copy of Air Force Regulation (AFR) 800-*7, "Weapon System

Warrant ies," for final review. The relatively lengthy period i t lim,

involved in finalizing this document is attributable to tie wide vairiety
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Ot ,npinonns expressed within he Ai Force acquisition and logistics

uIMun l t i s .

Wil .I I is nut wItthi the icape of thisi paper to investLg.tt''

th,'sr vitows completely, it is worth noting that one of the major

pr,,hl(ni, the Air Force has wi h warl anties stems from the lack of

(,.,,fsuIs on numerouS warrantyzrelaed issues, some of which are

Iun,lent ai. For exaimple, the defiition of a warranty in AFR 800-47 is

' ),'nor and va;gue that it is not useful in clarifying the concept or

thetory of a warranty as it applies to a military weapon system. There

is great concern among the Air Force maintenance community about

portions of the regulation which require data collection and reports by

air raft mechanics. (13:1) Headquarters Air Force LE-RD has expressed

tf(ncern that Air Force policy should require "no-cost" warranties rather

than allow a contractor to price a warranty which may ultimately be a

hidden maintenance support contract rather than a warranty. In their

words, "a pricing policy based on minimum number of random or predicted

failures turns the warranty into an interim contractor support

agreement ." The "no-cost" concept supports the theory that one of the

tundamental purposes of a warranty is to shift risk from the Government

to th, contractor and that only carefully developed pricing strategies

will indemnify the government against cost benefit reversal. (12:1-2)

In anotlr example, there is concern that the wording of AFR 800-47

related to "remedies" appears to focus on contractor repair/replacement

with inadequate concern for the "logs of combat capability" associated

with failure to achieve essential pIrforance requirements. (12:2)
i
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rie formal guidance prepared to date, while it outlines the

policies and requirements in regulatory language, does not do enough to

make the incredible complexity at the weapon system warranty issue more

understandable and workable for those who must develop, manage and

administer warranties for the Air Force. Moreover, the lack of

consensus on fundamental aspects of Air Force warranty philosophy is

symptomatic of endemic organizational problems, Clearly AFR 8O-47

should be reconciled and finalized at the earliest possible tLime.

Additional steps are needed to ensure a more thorough understanding ot

the Air Force warranty program at all applicable levels.

The 1987 Rand study on warranties indicated a need for policy

guidance improvements in five important areas. First, DOD should

clarify and disseminate to warranty project personnel the possibilliis

and options available for using performance warranties to increase the

probability of achieving specific vailability goals. Second, there Is

a need for improved evaluation criteria and procedures for cost-benefit

analyses. (6:87) This author found during several interviews with

knowledgeable people that cost-benefit studies are roceiving only

perfunctory attention in most cases. The reason most often given was

lack of any detailed criteria and procedures. It is worth noting that

the Warranty Handbook listed as a reference for this paper contains

substantial specific guidance for cost benefit studies and the Air Force

PPAC has a computerized dial up program designed specifically to aid

with cost benefit studies. However, neither of these aid@ are
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ciunsidvikd policy guidance, dathkoc kheir use depends on the

resource*tulness of warranty prograwn personnel.

A third areai cited izivolved the need for policy guidance on

waivers, exclusions, and the tiongof warranties. The RAND~ study

lounfd tt-w allowable Secretar' of Detense waivers, but a large amount of

tjn(-(rdinated tailoring of individual warranties, which appeared to have

tacit approval by higher authorities. Guidance is needed on when

seo d-oiirce producers and others should be exempt from performance,

but nt specification, warranties. This guidance should specify what

typt, warrinties may be waived, which may be tailored, and whichi apply to

.illitd(tli'.tions. (6:07) The fourth area cited deals with the timing of

Wnlantnos. Policy gtidtance should relate the weapon system program

()h )-t ivi-s (and theretore warranty objectives) to methiods of achievin ,,

tliose ohpoctives, specitically, the timing of opportunities and the

inceof ives, availabir' during the different phases of the acquisition.

(6:0)) The finnil area cited involves the need tor poiicy guidance in

thc irt-a of risk shiring. Since warranties are contracts, they can

s.erve- t) provide structured motivation for the contractor but they

cannot alter the techinical uncertainties and risks involved in advanced

wvipoo dkl.'olopment aind acquisition. Rand maintains the warranties serve

aa-;itool for managing these uncertainties and risks but that in major

venittres involving significant risk, the Government must continue to

hear a suhstantial portion of the risk. (6:68)

There Is a need for publications and training for personnel

directly involved in the warranty process. The Defense Systems



Management College has published a Warranty Handbook which covvru the

warranty subject in significant detail. Thi.s publication warrants

dissemination throughout the Air Force communities involved in

warranties. However, this publication is not explicit e,,ough by iutell;

the Air Force working people need a brief simiple educatlonal pamphlet

whicl lays out the basics of warranties. While LhelSv st epb are beln.

taken, something more fundamental is in order. The. Air lorcc must

develop a consensus on fundamental aspects of warranty philosophy. We

must clarify more precisely where and how warranties fit wiLthn the Air

Force acquisition process, and organize to achieve succehs in thi,

endeavor. In so doing, we will elevate the process to the priority

assigned by the Chief of Staft. That is the first priority in the

source selection process.

Air Force Warranty Program Organization

The Air Force is working vigorously to develop effective

organizational approaches to warranties. Beginning with the lirst

initiatives in the 1970's, the Air Force has jsed warranties in an

attempt to improve product reliability. As With any new system, the Air

Force is experiencing certain growing pains developing a corporate

approach to warranties. The author's research indicates one oi the most

fruitful areas for change may be in the organizational or structural

approach to warranties within the acquisition system. Depending on the.

complexity of the acquisition program for which the warranty applies,

the procedures and organization needed to administer the warrmoty may

vary substantially. Small programs with low technical risk may involve
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unly . simple warranty where ,adminiptration is confined to reviewing a

checklist to ensure, the Government iiai no tasks to perform before

I teidlng tie weapon system anid concluding with some simple evaluations

at t,, tolclusion of the warranty. Major programs such as the C-17,

B-1B, irnd Advanced Tactics Pighterl require much more complex warranties

which may Involve incentive Orovisiins and substantial elements of risk.

The programst involve large complex Government and contractor

organizations and require very subsiantial resources and procedures to

adminivsor. Administrative tasks should be kept to a minimum when the

warranty is developed, and knowledgeable logistics and user personnel

should he intimately involved in the warranty development to ensure it

C.I bc i,hninistered and will be an effective tool tor guaranteeing a

reiiabi', combat eftective weapon system.

Multiple interviews within the acquisition and logistics

commuil le revealed tundamental problems with the warranty program.

Peop,' working at various levels typically lacked a thorough

undsrstaoding ot warranties and warranty concepts. This was especiaiily

pr,.viivnt at the using command and unit level. Technicians and managers

,)I various; levels described warranty losses and warranty invalidations

requit ing from difficulty in determining what was warranted. Poor

training appeared to be the culprit in most cases. Knowledgeable people

assoclatd with policy making are concerned about the avalanche of

warranty administration problems about to occur because of the B-Ih,

B-2, (-17, and Advanced Tactical Fighter.
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The GAO report on warranties, published July 19H7 Indilated

warranties might be difficult to administer for the tollowing reasonS:

(1) Warranties were not always clear about the validation of wazraired

performance; (2) Warranties did not always specifically state contractor

responsibilities for redesign; (3) Warranties did not always speelty the

effect of storage time on the warranty period; (4) Waranties did iot

always address coverage on repaired or replaced parts; and ())

Warranties did not specifically require warranted Items to be marked to

aid in identification. (5:31)

The warranty program is organized within the acquiSttion system

to require the program manager to exercise responsibility for

integrating warranties into the acquisition process while making

Reliability and Maintainability co-equal partners with the traditimal

cost schedule and (functional) performance. Typically, most program

offices appear to need help with the development integration and

administration of congressionally-mandated warranties into a nwlor

weapon system program. According to a report produced by the Air Force

Product Performance Agreement Center (PPAC), it is a complex process

involving personnel from a variety of functional areas, during which the

appropriate form of warranty or Product Performance Agreement (PPA) must

be selected, tailored to match program objectives, equipment

characteristics and operational criteria, analyzed for cost-effectlveniis,

and finally assessed to ensure it can be administered and enforced

without excessive mission capability degradation. (16:1) An Interview

with PPAC staft members revealed this process is not done with equal
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,i'cess in all program offico. T y indicated although PPAC io staffed

and organized to assist prog~m offLces, they must await a request for

,insistIm, beforte becoming ititolved (15) A policy change restructuring

this arrangement could potentially trengthen the contribution of

warrant is within the acquisUion pocess.

In a letter sent by the Tactical Air Command (TAC) LG to

Headquarters US Air Force, SAF/AQC On 10 June 1987, potential problems

in warranty administration were higilighted. The TAC LG forwarded

comments from the LGM who said:

Warranties should not be an administrative burden on maintenance,
supply, transportation, and other personnel supporting the weapon
system. The way some Product Performance Agreements (PPAs) are
currently written (e.g., F-1O0, F-100-220 engine warranties), their
administration has caused a tremendous burden on the field that is
labor intensive. For example, the F-11O engine has approximately
8,O00 warranted items. AFLC has dictated (IAW T.O. 00-35D-54) a
w:rranty deficiency report will be submitted on every warranted item
(fiat fals. This policy will place a tremendous burden on field
units not only in deficiency report generation, but also the
tra(kiny and -ihipment of warranted parts. As more and more
warranted weapou systems and engines enter the Air Fore inventory,
twir adminitrative burden will continue to grow . .eno.

The personnel responsible for the PPAs within the AFSC System
Program Offices (SPOs) need to be more sensitive to the way
warranties are written and how they will affect field units. SPO
personnel may write an excellent agreement enforcing contractor
product quality LAW the contract -- thus saving the Air Force
millions of dollars, but the PPA may not be cost effective if it
generates a tabor intensive warranty administration program.

. s . .Parts identification ideas have ranged from bar coding and
label identification, to technical order listing. Tracking system
ideas have also varied, but currently no definitive procedures have
been decided on how all these thousands of warranted parts will be

Identified and administratively controlled.
Warranted administration has the potential to devastate field

units with an administrative burden well beyond their current
resources. We do not oppose PPAs on our weapon systems, but is is
time tor AFSC, AFLC, and Air Staff managers to realistically review
the consequences the warranty a4ministration program is having on
field units. (18)
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The research for this paper revealed Air Force operators

(users), maintainers, suppliers, and finally contractors do not speak a

common language where warranties are concerned. The coordination

process which must include all these disciplines from the using command,

supporting command (AFLC) and implesenting command (ASD/ESD), appeard to

be ineffective because it is frequently circumvented. One of the most

common complaints heard during research interviewu was that people at

various Levels of the process do not talk to eath other on imuportlant

matters which should have been coordinated. The result is warranty

contract language which cannot be effectively and efticie itly

administered after the weapon is fielded. These problems exLst atter

program management responsibility transfer (PMRT) at both the supporting

command (A LC) and the using command. The position taken by the uking

command is that an aircraft mechanic is supposed to repair airt ralt and

if he spends a large portion of this time filling out warranty

paperwork, that time is lost for maintaining the weapon system.

Manpower constraints preclude additional people betng hired to pertorm

this warranty paperwork.

The effect of poor coordination during warranty develnpment can

be seen in the F-15/F-IOO-PW-220 Engine Warranty. leadquartets Tactical

Air Command (HQ TAC) logisti q staff indicated during an interview, that

the biggest complaint was that it takes "six engine technicians" to

prepare many multiple-page service reports associated with the tailures

on the engines. Some of the reports are in addition to those required

by TO-OO-35D-54, but an administration system designed to support th|e
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warranty on the 220 engine is driving the requirement. Despite the

presence of a contractor reprementa ive at Eglin AFB, Aeronautical

Systims Division must provide dispo ition instructions before parts can

be shipped for repair, and i6 takes up to 120 days (60 days average) to

return the repaired parts. (L) 

The HQ TAC Logistics $taff feels a need exists for better

communications between the using command (TAC) and the implementing

command (ASD). (14) The examples cIted above are not new, however, as

tht. Air Force continues to obtain warranties for new weapon systems,

parts of w.apon systems and modifications to weapon systems, the

problems associated with their development nid administration continue

to grow. There are two important points to be made concerning these

problems. First, warranties are being developed which are difficult to

administer and therefore may cost more than they are worth. In many

cases those costs are not recognized as being associated with the

warranty. Second and perhaps most importantly, the symptoms described

ahov ore indicativt of a more fundamental problem, that is the

institutlonal structure of the Air Force warranty program.

The numerous sympLoms of disorganization seen within the

wairAnty process suggest that senior Air Force leadership may not be

convinced o the utility of warranties in producing more combat

e[ective weapon systems. The potential of warranties for citributing

to improved combat effectiveness is too Important for the Air Force to

flounder in search of the answer. This author's research strongly

suggests that the Product Performance Agreement Center (PPAC) is itt,-
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most appropriate Air Force agency to assume the central leadership role

for the warranty process. The center maintains an extensive complement

of resources designed for warranty development and analysis, as well ah

archival preservation of lessons learned. Their role today, however, is

primarily passive advocacy; they have inadequate authority, and

typically they must wait for warranty managers to seek them out. The

center needs much more authority, staff augmentation, and more funding.

To accomplish this in the austerity of today's environment demands

difficult and perhaps painful priority adjustments that are essential to

keeping warranties on track. Program managers may perceive an erosion

of their "turf" which is not the intent. In fact, they must continue to

be responsible for their programs, but Air Force cannot reinvent the

warranty wheel with each new weapon system program. A reasonable auA

prudent middle ground is possible wherein the Air Force profits frni tho

"corporate knowledge" and expertise which exists today in the Product

Performance Agreement Center. In addition to the need for "corporate

view" orchestration, there exists a critical need for a central Air

Force approving authority with responsibility and accountability tor the

warranty process and printed product. The Product Performance Agreement

Center appears to be the best candidate. Additional manning and

funding, while important to a strong PPAC, need not prevent important

progress toward developing the needed reforms. One eventual possibility

is to identify manpower positions for transfer from within both the

acquisition and logistics communities. Funding certainly involves

difficult and even painful tradeoff., but the offset resulting troin
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warranty process improvements can r sult in cost savings which justify

the new priorities. One need'only onsider the dollars lost in today's

ino.tfcCLive warranty process to see this. Steps can be taken now to

improve the process, pending edditi nal manpower and funding. Senior

Air Force leaders should decide now to initiate bold measures in

warranty reform. Immediate measurei could include placing a colonel in

the director's position with marchiog orders aimed at developing

specific recommendations for increased PPAC involvement. Talented and

experienced people in overmanned logistics and acquisition billets

through,,, the Air Force should be sought to increase the staff pending

permanent manpower changes. The Product Performance Agreement Center is

already actively pursuing initiatives in the training and Lducation

arena that have strong potential to improve the warranty process. The

point is the Air ?urce has a corporate agency well suited to a stronger

role in the warranty process; what they need now is corporate support to

hring it to fruition. Their formal role in the warranty process

deerveg another look to determine how an active PPAC, with strengthened

authority, renamed the Air Force Warranty Center, might help warranties

achieve their full potential in achieving more combat effective weapon

systems.

Air Force Data Management Systems

One of the key questions surrounding the warranty issue evolves

from the requirement for the Air Force to be able to administer them.

rhe question in its simplest form is, does the Air Force have the data

Ryatems it needs to manage warranties? The Air Force has data systems
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in various stages of development which will be capable of data

collection and management for warranty administration when those sytem

are complete. The difficulty arises from the ongoing creation ot

warranties with the concurrent development of data systems to admlniSL(tr

them, which at their inception were needed to manage weapon systema bt

not warranties. Many of the data systems in use today at field and

Major Air Cotmmand (MAJCOM) level were designed as maintenance ii supply

information management systems. These systems have evolved over beverdl

years and until recently there was no formal requirement for these

systems to have the capability to manage data fcr purposes of warrnty

administration. The requirements however, have changed as weapon

systems have come to fruition with companion warranty admi!Iistr-ittun

requirements. The Air Force now finds itsell in a posLtion ot urgent iY

needing a data system which is capable of both managing the weapo

system and administering an oncoming avalanche o1 warranties whitlL

resulted from the 1985 law. Current budget cuts slgnitiantly iOicabtd

the problem. The change has occurred so rapidly thSt the requiteineiN

for a warranty administration data system, has outgrown Air Force

capability. This is complicated by a tendency for major itcquisition

programs to develop unique data systems for the management of tht

warranty.

The Air Force is taking steps to reduce the proliferation it new

data systems because they are expensive and present overwhelttinig

integration problems for warranty administration alter PMKT. Thv

supporting command (normally Air Force Logistics Command) must ssuine
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responsibtilty for most of the wea 4 n systems in the Air Force inventory

fol lowing PMRT and they must have w, rianty data flow to Ltem in a form

which is compatible with their orgalic data management capability. The

prolitferation of data systems, whic are not compatible with standard

Air Force data systems, placeg at r sk the supporting commands ability

to administer the warranties after 'MRT.

Clearly at issue is the queton of how to design a common data

system which meets the needs of the'various users. The system must have

Lh, capability to track data sets/pirameters selected by the user and

iareed upon by the contractor for use in assessing contractual warrant;

)hl Igati ons.* The system must havc enough data capacity tj capture and

,,rr,' the raw data and desired parameters. It must have the flexibility

t,, accept the ilgorithms required to convert raw data into usable or

iormadlized measurements, which can then be used Lo determine it

* b, he an effective part of any warranty, the criteria used mw.s

be me, tirable and compatible with standard USAF data systers. For

example, reliability must in some way be measurable. Basic reliability
paramtters address the frequency of failure or malfunction which impacts
missioi, accomplishment or creates a need for maintenance. (19:10)
Assume now that a parameter called Mean Time Between Maintenance (MTBM)
is required to enforce certain reliability provisions of the warrant,,.
The Air Force routinely tracks a variety of maintenance codes which art
compatihi" with standard data syste' and from which MTBM can be
determined. Among these codes are "type maintenance codes," "actiou

taken codvs," and "how malfunctioned" codes. These and others rmust be
collected. It is important to ensure that warranty authors and
developers do not inLIlide a requirement for data which is riot normally
collf-el to manage the weapon system. This requires effective
tordlnation during rk- development process but it ensures compatibility
with standard USAF data systems and eliminates one of the areas of
greatest concern in the field, i.e., mechanics inappropriately involved
in collecting warranty data. MoreoVer, it prevents the proliferation of
data systems by eliminating the need for a special system to support
waranty administration.
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essential performance requirements are satisfied. it must be aim'ic tiid

sufficiently automated to enable cata input quickly and efficiently

(minimum manpower) at the unit level. Finally, it must be compaible

for use by the using command (SAC, MAC, TAC) and the supporting command

(AFLC).

During several field Interviews this author conducted, tht, o.edt,

and concerns of the using command and supporting command were discussed.

There is a consensus that the system at the unit level must be iwle1,- LO

use and "transparent" to the technician. This might translate for

example, to as few computer key strokes as possible, and the ti-chniclan

goes back to work repairing aircraft. The use of bar code or chip

technology for parts marking may prove to be feasible, such that

identification is simplified at the unit level. Tutorial interlace

between the technician and the computer is essential to provide aoy

instructions associated with disposition of warranted iteas. The hot (,w

line for field users is a process which does not involve the tethnicLdic

to a greater extent than his normal day to day routine, but which h,

adiquate safeguards to preclude mismanagement of warranted items. Vh

system must also meet the needs of the supporting command. TheV Lslmng

command system absolutely must be compatible with the supporting commammd

system. The warranty manager for example can receive on his terminal

all the information needed to administer the warranty. This implies the

data input by the using command (base level) satisfies the assessment

requirements established during warranty program development. Another

key point here is the requirement for the author of the warranty
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language to fully understand base 1 val procedures and capabilities to

ensure rquirements are not e4tabli had which are incompatible with base

lvl input capabiltties.* Warrant, language must be standardized to

thi, extent possible. While it is tiue that each weapon system has

inique r-quirem.nts, a signif[can mount of warranty language can be

.;tandirdized. Tht' Air Force Iroduc Performance Agreement Center can

ay i maior role in standardizing jarranties. The center maintains on

filt gnric warranty clauses which can be used to tailor a warranty to

i ipecific weapon system. (IO'B-l) Finally great concern was expressed

ab ,ut in luding i data system format to input all deficiency data as

required by Air Force Technical Order 00-35D-54. Such a capability will

Slmplity rnd enhance the base level capability to comply with their port

() warranty administration.

The Air Force is working to build a data system which will be

eftectiv. in the warranty administration role for most weapon systems.

Th, ba,iv level warranty system is built on the currently existing weapon

Ssy,stm m,11tagement system called the Core Automated Maintenance System

*The amount of data managed for a warranty can cause substantial
amnijtqt ,f tracking work. For example between January and September
1q87 one F-15 wing prepared a total of 419 reports of which 240 were

t ex-lu.vcv.ly warranty-related. The several man-hours expended for each
report translates to a very substantial workload for base level
personnel. The effort requires the capability for serialized tracking
oi warranted elements. In addition, program office requirements for the
FIOO-PW-220 engine specify a lengthy servJce report must be prepared for
each 1.iilure which occurs prior to PMRT. The B-lB aircraft data system
base contains several million elements of information and the warranty
dminitatration requirement is constantly growing as programs like the

ATF, B-2 and c-10 continue development. The Air Force is moving rapidly
on a variety of fronts to cop* with :the requirement to manage weapon
systems and administer warranties. Untortunately not everyone is moving
in the same direction.



(CAMS). CAMS runs on the base level Sperry 1100 computer uslogi a

variety of terminal and interlace devices. CAMS was not bought with

warranty administration included and therefore the Air Force must bulY a

special software addition to achieve this new capability. In addit ion,

a system called Reliability and Maintainability Information System

(REMIS) must be bought for the supporting and implementing command 1io

provide the capability for data input at base level to b. processed

upline by warranty managers charged with actual administration ot

warranties. Finally some form of connectivity between the two systrms

must be established to enable data from base level to 11ow to up1i1e.

warranty manager systems. Headquarters U.S. Air Force is advocatlng a

common system (CkMS/REMIS) for use by all using commands. The curli"It

and forecast budget constraints support this approach for cost savitig

reasons. The Air Force cannot afford to fund several ditferenit dali

systems. Using commands are taking steps to alter whatever sybtems they

currently have to make them CAMS/REMIS compatible. This is an t-siential

step for the corporate Air Force in the quest tor warralty

administration capability.
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CHAP rEB V

CONCLUSIQ S AND RCCOMMENDATIONS

the U.S. Air Force iqlengaggd in a substantial effort co

int,-grate congressionally-marmdted arranties into the acquisition

procees. That effort, which has be n on-going since the early 1970's,

has accelerated in light of the 198 law. This study shows that

warrantieg do have a beneficial effect on weapon system acquisition if

managed properly. The Air Force is~clearly making progress and is doing

many of the right things. There are, however, improvements and

admusmnt.i needed it the real potential of warranties (reliable, combat

offectivv weapon systems at optimum cost) is to be achieved.

the Air Force has not done enough to educate its personnel about

warrantic'r. As a result, warranties and the warranty process within the

Air Forcp are poorly understood. There is a major disconnect between

warranty authors in the program offices, and the field. This is

reflected in contracts written but unenforceable because the Air Force

cannot properly administer them. Much better coordination is needed

between liserq and warranty authors. Warranty authors need a much better

nderstanding of base level capabilities and limitations and base level

personnel need a better understanding of what warranties are and how

they apply to weapon systems being supported. An aggressive effort

designed to educate and train people engaged in warranty related work

will help prepare the Air Force for the flood of warranties that are

coming. We must prepare and disseminate widely educational materials

like the "R&M 2000 Process" booklet and Warranty Handbook cited as
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references to this paper. Simple, explicit guidance and policy is

needed at levels from HQ USAF through base Level.

The Air Force senior leadership has gone only half way in

establishing the linkage between warranties and more combat eftective

weapon systems. It has been clearly established and accepted that only

those we;apon systems that are demonstrably free ul R&M probleiwi, provide.

adequate combat effectiveness. What is not well understood is that

performance warranties give the Air Force the statutory leverage L)

assure R&M goals are met and, therefore, there is a conpellinB -Ind

synergistic indirect linkage between warranties and combat effective

weapon systems. The intent of Congress in passing the 1985 law wa

better R&M and more combat eftective weapon systems. The Air Force

senior leadership should direct action now to establish clearly, how

warranties can contribute to better R&M and thereby, to more combat

effective weapon systems. One possibility is the production M1 a

videotape introduced by the Chief of Staff, USAF, similar to one

referenced in this paper. In this way everyone who sees and hears the

message will understand the philosophy and importance of warraatLies.

The Air Force is not using the Product Performance Agreemeto

Center optimally in the warranty process. The center founded solely tua

working with product performance agreements has evolved into a "patsive

advocacy" role, but now an active orchestration role is urgently needed.

The Product Performance Agreement Center should be elevated to a more

active role in the warranty process. The Air Force senior leadersbijp

should boost PPAC aithority and make their involvement a matter of
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policy to capitalize on the isportaice of warranties to Air force combat

capability. Parochial concersk, holever valid, that are blocking such a

retorm, should be held secondary to vitally needed process improvements.

The Air Force does not have the data systems it needs to

administer warranties effectively. Progress is being made toward

implementing the CAMS/REMIS systemsl however, many warranties are in the

field now or will be soon for which there is inadequate data management

capability. This system must be fuided and fielded in a timely manner

to enable the Air Force to administer warranties now and in the near

future. The Air Force senior leadership must make the necessary budget

adjustments to ensure this system is fully funded because we simply

cannot afford the alternative of not having the capability to administer

warranties mandated by law.

The recommendations proposed by this paper address substantial

area,; )t concern from a corporate perspective. Each recommended action

is needei to enable the Air Force to continue to integrate warranties

into the acqui-ition process, for the purpose of building reliable and

ombar ,.tective weapon systems. Initial steps can and should be taken

right away, to ensure warranties achieve their full potential toward

imilruvinA combat effectiveness of Air Force weapon systems.



APPENDIX

TITLE 10, SECTION 2403, OF THE UNITED STAfrgs covF
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safter Joauary 1. ISM, enter ito a can~~ for the pediscuion of a weapon sysem.
unless echs prime contractor for the system penvida the United States with written
ftiaW10tee that-

11) the dean pnvded seeder the contracts wdl coaform to the 6@044M sa
manufacturing fitwmwmnwt specsielly delineated in the production snutrc
for is any amendment to tht eont.,erti.

III the item peovulid adw Usate msant, at Ws 6m. it is delivered ae the
United St1ate. w~l be free Ii. AS defect in materials and workmanship.

III the stem pVided under the contow ill cnform to the oeentel per.
forianne reqirsens of the stem as speciflkaly delinetd in the preducuoss
Manest (or a any amendment to that onoseceJ. and

(4)if th e kem provided uWsier Se mortract faWl to meeot the gSteraaita
specise'l in clause il. (2). or 45), Viee eiontractor will at the *seet. of se
5-P, -ttary of Defense r at as~ otewo pro-w-Wed m the oontraet-

I A, prompt]' Lake such corrective sction s may he unecessary to agee
Us faiure at he sddiuonial 011045 te 11i Mitd Sates. or

15; pay mets ruaonabl) incusrred by the United 5tAie in taking ouch
Oorawct action

ErTh head Of the agency Concerned WAY not require guaranteeik under subee
wir, (b)i from a prime contractor for a weapon system. or for a component of a
weapon system. that a furnished by the Umid StAtes to the contractor

I d) Sub)"c tDo qtumeetin (*X I , the Beoreew of Defense wnay waive p~at or *ll of
sabsecu (b1 W the e. of a weapon system. or sapeent of a weapon syteM. if
Wh Secrtunr drtermines-

(1) that the werver a Necessary in 11W Msos of national defeio. or
411 thsat a rulitee wnder What sebeeetan would not he mateQfheWUe

The* Sery'VI r l rot deeg at dortty tindr ths subwavume to any person qsho
11114111 a 111sit.. below the level of Amejbet 6e"retiary of Defense or Assteat
S1enrtary of a milltaru departmenit

(e141s 00ef'r M1iakagM a waivey stAi. subsection (d) with respect to a weapon
eysseRM da a major defense i~sustwp" pw fo Us. purpose of soeni, ISP
of ths tthUe Seereinry of befense owal I=,l tile Cmicaee on Armed sent...t
sad sit APPreteooo of Owi Seate ad #1oils. of rpeeentatives in wriin of bib

itnb 60 wsr any or all of the Poeqaeinqow of suboection (b) visi reopm toh
that systeir, and &hall includt it. the nollice an eirpisnauon of the revaoa lotdw
wajvs



(3) Not later t"A ?ebmary 1 of aneh Year. the Seevtry of Defens *h.a sebamn
to the eemi~nasesf m A at~i is ~ myf defm ic wtmd
under abaeee (4d dmnnig tepiie, esada, year for a wan system that a
Dot a inapr defense equoitmo program fortOe puarpose af snsomn 13. af "h W~e
and shall wnlue In Wh raon an axplionob"~ of 1w rae~ons for t. wai vers

Inb The anqearmeat for a guarantee upw suheetaon (bNU, apies ea a Uw
ams of a son~toat a weapon system SIain in u mauve Itallasl produelsi
However. bothing In Ilho setion peabbis Wh had af the agency concerned heorn
sagotiating a guarasatee simailar to Owe gnto deacribed In tat subsectian for a
weapon system met yet in mature fhleespeaducton When a cenatt far a
weapon system set ot to motos~ lfeleesis praitacas a mot to aelted.e " ull
guaasooer described in subsection &W)P. Owe Ssetar-y shall compyly with the at.
reqwrements of subtaen W.

Wg Netting in "h aep peohibi the bead of Wh agency eoaneedil ban-
11)I se"oUsling the specific detail, af a guarantee, inluding reasonable gelu.

aaes. hminaboas nd tame duration. a 6ag as the negoustad guairantae a
comatet w~th she goneral requireimet of "h section.

M2 roqwiingl that supseents af a weapont system furnished by Wh Unite
Stau. to a sanusetor be properly aWhla so s nots Wuvaadate ay warranty
or gtaaate Poovde b) she mansfacturer of such esaposent to tW United
States.

(31 reducing the prim of say wnved for a weapse system or other defentse
quwhvt e" is "o aeseurut of any payment due from a masew pueusit so
suabebuse, ofie stahewn (bl14t.

(44 en the eam at a dual "~M procem"mt. exemptting hem thme Fequne.
meneb of suaston ibta sot amoeunt of prodeta. %~ shte -eca souem
contractor equivalent In thr fet aneteate ot thme eventuaal kttal produetash by
the Geom sourre GMstact and

!61 wiPW wntlla guartintee toea gestr extenet thane requanod by "h swum.o
Including gaussw t eemred theme t a busI. l1. sa M3 of suboacun fbi
and uiarasor that peat r mere emporteeeavo eried.. thean the remade'.
specifid undr ehus# Wd oef that auheectao

(bMh t in SseclrtaI) of Ilefeltat ohal pemmbstelksc FrpjA6Wonb am am. be
O"WISear, to comv wat this met"o

1e 1 Thisea tion diwe nat appl so the Coast Gard or wo she National Aemnau~t
and Spater Administaion
A46d Pub L W"423. ttl 211. 1 ISM&). MML It. ISM Aat. L 5i

PAW P aWe pmvinm "no te * IMOWOO N46W Fer Wa. keoa" OW
wtoe m eww iamo a PsL WA-IL tInk pwv ed PIIL WItS. m i'dUS Ca
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